Pacemaking activity is regulated by membrane stretch via the CICR pathway in cultured interstitial cells of Cajal from murine intestine.
Membrane stretch is an important stimulus in gastrointestinal (GI) motility regulation, but the relationship between membrane stretch and the pacemaking activity of GI smooth muscle is poorly understood. We examined the effect of intestinal distension on slow waves and the effect of membrane stretch on pacemaker currents in cultured intestinal interstitial cells of Cajal (ICCs) from murine small intestine. At organ level, intestinal distension significantly increased amplitude of slow and fast waves, and enhanced frequencies of fast but not slow waves. At the cellular level, membrane stretch-induced by hyposmotic cell swelling (MSHC) depolarized membrane potential and activated large inward holding current, but suppressed amplitude of pacemaker potential or pacemaking current. External Ca(2+)-free solution abolished pacemaker current and blocked MSHC-induced inward holding current. However, a sustained inward holding current was activated and the amplitude of pacemaker current was increased by high ethylene glycol tetraacetic acid (EGTA) in pipette. Then MSHC also potentiated the inward holding current. MSHC significantly increased amplitude of rhythmic Ca(2+) transients and basal intracellular Ca(2+) concentration ([Ca(2+)](i)). 2-APB blocked both pacemaker current and Ca(2+) transients but did not alter the effect of MSHC on pacemaker current and Ca(2+) transients. In contrast, ryanodine inhibited Ca(2+) transients but not pacemaker current, and completely blocked MSHC-induced inward holding current and MSHC-induced increase of basal [Ca(2+)](i). These results suggest that intestinal distension potentiates intestinal motility by increasing the amplitude of slow waves. Membrane stretch potentiates pacemaking activity via releasing Ca(2+) from calcium-induced calcium release (CICR) in cultured intestinal ICCs.